Background: A major goal of predictive genetic testing for melanoma is to promote early
Introduction
Using next generation sequencing and molecular diagnostics, scientists are now able to establish increased risk for multiple diseases, and professionals such as genetic counselors can then communicate these risks to patients. Currently, a gap exists between our understanding of molecular technologies and translating this information into public health improvements (1) .
Enacting these improvements may entail using genetic information to motivate prevention and early detection behaviors and reduce barriers to behavior change. The US National Human Genome Research Institute has identified a challenge of determining how genetic risk information can "influence health strategies and behaviours" (2) . For this reason, we conducted a study of genetic test reporting for increased melanoma risk to determine whether reporting genetic information results in behavioral change, and to identify beliefs associated with nonadherence that can be targeted with additional intervention.
A pathogenic CDKN2A/p16 (or simply, p16) mutation inherited in a familial context confers a 76% lifetime risk of developing melanoma to US residents (3) . If melanoma is detected in early stages (Stage IA or IB), the 5-year survival rate is 92-97%; however, if not detected until Stage IV, the 5-year survival rate drops to 15-20% (4, 5) . To detect melanoma in its earlier, more treatable stages, it is recommended that members of high-risk families engage in monthly skin self-examinations (SSEs) and visit a physician at least annually for a total body skin examination (TBSE; 6).
Melanoma genetic testing may promote more frequent and improved screening behavior among p16-mutation carrying families, but most evidence to date concerns short-term outcomes in relatively small samples of mostly affected participants. One month following test reporting, Utah p16 families showed overall improvement in SSE adherence, number of body sites examined during SSEs, and intentions to obtain annual TBSEs (7) . Similarly, Glanz et al. (8) found that participants randomly assigned to receive individualized CDKN2A/p16 and MC1R genotyping results reported performing SSEs more recently at a 4-month follow-up than control participants who received a skin cancer prevention brochure via mail. An Australian study found that 86% of carriers reported obtaining at least one professional TBSE in the year following receipt of genetic test results (up from 60% at baseline), compared with only 50% of those who declined counseling and testing (9) . Trends toward increased frequency of SSE among carriers were also reported, but there were too few unaffected noncarriers (n=4) to analyze. Taken together, these findings suggest some reliable short-term improvements; however, because many of the studies included all or mostly affected participants (8; 10) , the impact of melanoma genetic testing on both unaffected carriers and unaffected noncarriers remains unexamined.
Thus, to more fully evaluate the impact of melanoma genetic testing on screening adherence in different patient groups and to determine the longevity of behavior change following test reporting, we evaluated changes from baseline in adherence to annual TBSEs and in the frequency and thoroughness of SSEs 2 years following test reporting and counseling. We stratified the findings by both p16 status and melanoma history to examine patterns of change among unaffected carrier, affected carrier and unaffected noncarrier family members. Finally, we examined perceived barriers to TBSE and SSE using both qualitative and quantitative measures. Rather than examining specific components of barriers, most work has instead examined either demographic variables or psychological predictors such as perceived skin cancer/melanoma risk or self-efficacy for performing skin exams as predictors of SSEs (11; 12; 13 
Materials and Methods
Study population and procedures. Companion test-reporting and follow-up studies were approved by the Institutional Review Board at the University of Utah (IRB#s 7916 and 13816).
Participants recruited for this study were adult members of two large melanoma pedigrees who had contributed DNA samples for research genetic testing through their participation in previous studies, starting with an IRB-approved study in the late 1980s that utilized the Utah Population Database to identify pedigrees with a hereditary pattern of melanoma (14; 15) . No specific enrollment criteria for that study have been published, but the pedigrees utilized in this study are available (14) . In the early 2000s, every living participant in the gene identification studies was invited to participate in a phenotyping study (16) . This study included comprehensive phenotyping and mutation testing for p16, but no participants were aware of their p16 status or the presence of the p16 mutation in their family. As part of the phenotyping study, participants were informed of their familial risk and provided with recommendations for annual TBSE, monthly SSE, and consistent UVR protection during an individual education session.
For the purposes of the present study, each of the DNA samples was subjected to genetic testing through a Clinical Laboratory Improvement Amendments-certified laboratory. Every participant in the phenotyping study who was a member of a p16-positive kindred (n=77 1 ) was 1 Not included in the following analyses or the summary of recruitment and retention ( Figure 1 ) are 3 additional participants with a history of melanoma who tested negative for the p16 mutation. These participants completed both baseline and follow-up assessments, but were excluded from analysis because there were too few participants to permit statistical analyses from which meaningful inferences or comparisons to other patient groups could be made. However, this group merits additional study as their experiences with genetic counseling and test reporting are likely to be different from those of other high-risk family members, as genetic testing does not yet provide an explanation for their melanoma diagnosis. While adherence to TBSE was variable in this group (of the 3 affected noncarriers, 2 reported receiving TBSEs at recontacted and invited to participate in the present study (see 7 and 17 for additional details).
The genetic counseling was provided with the test reporting free of charge, and participants received modest non-monetary incentives for completing follow-up questionnaires.
Recruitment and retention are summarized in Figure 1 . From May through November 2005, 61 (82.4%) participants completed a written baseline questionnaire immediately prior to undergoing a predisclosure genetic counseling session (see Predisclosure melanoma genetics education and subsequent test-reporting session below). All 61 participants elected to receive results and tailored post-disclosure counseling, and 59 completed an immediate post-counseling assessment of melanoma genetics knowledge and intentions to engage in screening and photoprotection (7, 18) . Two participants did not complete the post-counseling assessment. One elderly participant with a chronic illness was fatigued and asked to discontinue study participation. The other participant left to pick up his children and planned to return the questionnaire by mail, but it was never received.
Invitation to and enrollment in follow-up study of long-term outcomes. Following the post-counseling assessment, 57 of these participants from two p16 kindreds were then invited to enroll in the companion follow-up study of long-term psychological and behavioral responses to p16 test reporting. In addition to the participant who withdrew from the study, three participants were not invited. One began study participation after the seasonal cutoff date (an eligibility criterion intended to provide seasonal adjustment for measures of photoprotection completed by all participants). The other two were not invited because one patient was adopted and the other was from a small kindred. Given the focus on family communication and other familial issues in other parts of the questionnaire, it was decided that these participants' experience with genetic both baseline and 2 years, while the third did not receive a TBSE at either assessment), all affected noncarriers reported highly frequent SSEs at one or both assessments. counseling and test reporting would be substantially different from the experiences of other participants. As shown in Figure 1 , of the 57 eligible participants, 50 (87.7%) enrolled and 30 (52.6%) completed written questionnaires at 1 year. Following an intensive effort to recontact participants, 37 (64.9%) completed the follow-up assessment at 2 years.
The final sample for analysis consisted of 37 participants (unaffected carriers, n=10; affected carriers, n=11; unaffected noncarriers, n=16) who completed both the baseline and 2-year follow-up assessments. There was no evidence of differential attrition among the 3 patient groups, nor were there differences between participants who did or did not complete the 2-year assessment on any demographic variable (age, sex, education, income, or insurance status), baseline SSE or TBSE adherence, or perceived barriers to screening.
Predisclosure melanoma genetics education and subsequent test-reporting session.
Because genetic test results were obtained through prior research (and subsequently confirmed through clinical testing), predisclosure melanoma genetics education and test-reporting sessions were conducted in a single session after the completion of the baseline questionnaire.
Immediately prior to being offered the option to receive genetic test results, participants received melanoma genetics education (7, supplementary materials). Risk associated with p16 mutations was presented as a 35-to 70-fold increase from general population risk and 50% by age 50 and 76% by age 80. After informed consent, participants were then offered the opportunity to receive their genetic test result, which all 61 participants elected to do. Those testing negative for the familial mutation were informed that they still may have up to a 1.7-fold residual risk due to other familial risks such as melanoma-prone phenotype and UVR exposure. After result disclosure, photoprotection and screening recommendations (annual TBSE, monthly SSE) were 
Genetic testing result. Sequence analysis demonstrated two pathogenic CDKN2A/p16
mutations in our study population: V126D and5'UTR-34G>T.
Adherence to annual TBSE. Participants reported at baseline and at 2 years whether they had received a TBSE in the last year.
SSE frequency and monthly SSE adherence metric. At baseline and 2 years, participants
reported how many exams they had completed in the past 6 months by 1) estimating a number and 2) endorsing a verbal description of frequency (e.g., monthly, weekly). The two question formats showed excellent correspondence and were converted to a monthly SSE average.
Because reported performance of SSE was highly variable at both assessments, we created a monthly SSE adherence metric following consultation with dermatologists to characterize behavior with respect to the recommended standard of 1 exam/month. Participants who completed no skin exams in the past 6 months were characterized as extreme underscreeners (-2); 1-3 exams, underscreeners (-1); 4-8 skin exams, adherent (0); 9-24 exams, overscreeners (+1); and >24 exams, extreme overscreeners (+2). SSE thoroughness. The thoroughness of SSEs was assessed by the number of body sites examined from a checklist of 11 sites, ranging from the scalp to the bottoms of the feet.
TBSE and SSE barriers. Perceived barriers to TBSE and SSE were assessed at baseline and 1 year. Participants completed 11 items assessing barriers to TBSE (1=not at all, 5=very much). Based on input from a dermatologists and genetic counselors (at the time of study design, no complete scale of SSE or TBSE barriers had been published), we created three TBSE scales:
logistics (time-consuming, expensive, inconvenient, and influenced by whether busy; baseline α=0.79, 1-year α=0.81), embarrassment (e.g., unpleasant, embarrassing; baseline α=0.88, 1-year α=0.96), and fear (e.g., scary, makes me worry about finding a melanoma; baseline α=0.66, 1-year α=0.69). Similar barriers were assessed for SSEs with minor exceptions: for logistic barriers, we added "hard to remember to do regularly" and removed expensive (baseline α=0.83, 1-year α=0.81). Additionally, single items assessed SSE embarrassment and fear. A final item assessed low SSE confidence as a barrier to screening ("Conducting thorough skin exams is difficult because I don't know what to look for").
Explanation for over-and underscreening. If participants reported performing SSEs more or less often than once per month at the 2-year follow-up, they were asked to explain why. Two independent raters coded responses (87.9% agreement).
Results

Overview of analyses
We examined the impact of melanoma genetic test reporting and counseling on adherence to TBSE and SSE guidelines by examining changes from baseline to 2 years in 1) the percentage of participants in each patient group reporting a TBSE in the past year, 2) adherence to monthly SSE guidelines, and 3) reported SSE thoroughness. We additionally examined barriers to TBSEs and SSEs and their association with adherence at 2 years.
Participant characteristics
Participants were on average 45.2 years old (SD=14.65). 2 All were White, 54.1% were male, 86.5% were married, 91.9% had greater than a high school education, 91.7% reported having some type of health insurance at baseline, and their median income was $60-$69,000.
There were no significant differences in age, sex, education, income, or baseline health insurance status (0=no insurance, 1=some type of insurance) among the 3 patient groups. At 2 years, however, unaffected noncarriers were less likely to report health insurance coverage than either of the carrier groups. Of the 31 participants providing insurance coverage data at 2 years, 61.5% of unaffected noncarriers vs.100% of unaffected and affected carriers reported insurance coverage (χ 2 (2)=8.25, p=.016). Participants with a melanoma history (n=11) had an average of 2.73 (SD=2.45) past melanomas. Three participants, all with a personal history of melanoma at baseline, reported developing a new melanoma during the course of the study.
Changes from baseline in TBSE adherence 2 years following p16 test reporting
Figure 2 displays adherence to TBSE at baseline and 2 years following p16 genetic counseling and test reporting. At baseline, unaffected family members reported lower adherence to TBSE than affected family members (Fisher's exact test, p=.002). As shown in Figure 2 , unaffected carriers' TBSE adherence increased from 40% at baseline to 70% at 2 years, suggesting a benefit of p16 test reporting and counseling, as unaffected carriers reported comparable adherence to affected carriers at 2 years (Fisher's exact test, p=.635). However, unaffected noncarriers' adherence decreased from 56% to 13% at 2 years, suggesting a decline in 2 Data concerning participants' demographics and baseline adherence reported here differ from those presented in our original report (7) because they reflect the 37 adults who completed the 2-year follow-up, rather than the 58-62 adults whose baseline data were presented in our initial report. years was restricted to the 26 participants who reported having health insurance at 2 years, the trend concerning decreased adherence among unaffected noncarriers remained similar (dropping from 50% at baseline to 25% at 2 years, p=.344, 1-tailed; n=8).
Changes from baseline in SSE frequency 2 years following p16 test reporting
Monthly SSE adherence metric. As in our original report (7) , the mean number of SSEs performed in each group was uninformative due to extremely variability, ranging from 0 to 30. 
(27.0%) and underscreening (43.2%) at 2 years. Figure 3 to characterize the trends in SSE frequency in each group following test reporting: 1) Unaffected carriers' underscreening decreased from 70% to 40%, 2) Affected carriers' overscreening decreased from 45.5% to 27.3%, and 3) Unaffected noncarriers reported persistent underscreening at both assessments (62.5%, 56.3%). Last, we note that age, gender, income, and education were not significantly correlated with monthly SSE adherence or exam thoroughness at baseline or 2 years.
Number of body sites examined during SSE
Among the 32 respondents who reported at least one SSE in the past 6 months at 2 years, a main effect of Time of Assessment indicated that the number of body sites examined increased over time for all groups (F(2,29)=12.37, p=.001). As shown in Figure 4, 3 Because the adherence metric deliberately reduces variability in reported SSE frequency by assigning values from -2 to +2, it is easy to lose sight of the absolute degree of under-and overscreening reported by participants. Among underscreeners, participants reported approximately 1-2 exams in the past 6 months (M=1.34, SD=1.14), with no differences among groups (F(2,15)=1.04, p=0.381). Of those underscreening, 13.5% completed no exams at 2 years, and all 5 of these extreme underscreeners (4 unaffected noncarriers, 1 unaffected carrier) also reported that they did not obtain a TBSE in the previous year. Among overscreeners, participants reported approximately 62.7 exams in the past 6 months (SD=19.59), or about 10 exams per month, with no differences among groups (F(2,9)= 0.84, p=0.473). 
Reported barriers to screening and their association with adherence at 2 years
We next examined reported barriers to TBSE and SSE and their relation to screening outcomes at 2 years. As shown in Figure 5 , reported barriers to screening were generally low and stable across time of assessment, with minor differences across groups. As shown in Figure   5a , logistic barriers such as inconvenience and cost were the most highly endorsed barriers to TBSE, but did not differ by Group (F(2,26)=2.52, p=0.10). Perceived embarrassment about TBSEs received low ratings, with a marginal main effect of Group (F(2,26)=2.65, p=0.089) indicating that unaffected noncarriers tended to report greater embarrassment (M=2.71) than unaffected carriers (M=1.40, p<0.06; see Figure 5b ). As shown in Figure 5c , reported fear as a barrier to TBSE performance was low, but tended to be greater among affected carriers than other participants (F(2,26)=3.14, p=0.06). As shown in Table 1 , logistic barriers at 1 year were significantly correlated with decreased adherence to annual TBSEs at 2 years. 4 4 Although differences in the correlations with screening outcomes reported for perceived barriers at baseline and 1 year should be interpreted with caution due to the low sample sizes, it is likely that the perceived barriers at 1 year were more robust predictors of screening outcomes at 2 years because they were assessed more proximally in time to the outcomes. As shown in Figure 5d , the only barriers to SSE substantially endorsed by any patient group were logistic barriers, for which there was a main effect of Group (F(2,21) Table 1 , perceived logistic barriers to SSE at baseline and 1 year were significantly correlated with greater underscreening at 2 years on the monthly adherence metric, and perceived logistic barriers at baseline predicted fewer body sites checked at 2 years.
Patient-identified reasons for underscreening at 2 years. Fourteen of 16 (87.5%)
participants classified as underscreeners at 2 years provided explanations. The most frequently reported reason was forgetting (n=6, 42.9% of underscreeners who provided an explanation) or being too busy (n=5, 35.7%). An additional subset (n=4, 28.6%) reported that SSEs were too difficult or they felt unqualified, and one participant reported being unaware of screening guidelines (n=1, 7.1%). Finally, a minority of underscreeners (n=3, 21.4%) indicated believing their risk was not high enough to warrant monthly exams.
Patient-identified reasons for overscreening at 2 years. Eight of 10 (80.0%) participants
classified as overscreeners at 2 years provided explanations. Two (25.0%) indicated that they were reassured by frequent screening, while an additional 3 (37.5%) reported screening whenever they showered or bathed. High concern due to family history was reported by 2 (25%), and 2 (25%) reported high concern due to personal history/elevated personal risk. Finally, 2 participants (25%) reported overscreening because they believed a high level of screening would be effective, and 1 (10%) reported overscreening when noticing skin changes.
Discussion
Unaffected carriers reporting improved adherence to screening
Unaffected carriers have the greatest potential to benefit from early detection, given both their poor baseline adherence and lack of a personal diagnosis of melanoma to motivate increased screening. Two years following melanoma genetic counseling and test reporting, unaffected carriers reported improvements in adherence to annual TBSEs and thoroughness of SSEs. Importantly, both TBSE adherence and the number of body sites examined during SSE at the 2-year follow-up were nearly as high for unaffected carriers counseled about positive p16 test results as for those family members with a personal history of melanoma. Although the persistence of underscreening with respect to the standard of 1 monthly skin self-examination among 40% of unaffected carriers suggests room for improvement, 60% reported performing skin self-examinations at least monthly at 2 years. These findings, coupled with the lack of evidence for adverse psychological outcomes (depression, anxiety, or cancer worry) in the current sample (16) , suggest a net benefit of melanoma genetic testing for unaffected carrier members of p16 families.
In order to bolster potential positive health behavior outcomes, it will be beneficial to understand changes in health cognitions that may result from learning one's genetic risk for disease. Motivation to adhere to screening recommendations may also depend on one's specific genetic test result. As noted earlier, all of the patients in the present study had received prior family history-based counseling regarding the importance of consistent SSEs and annual TBSEs. A positive test result may motivate unaffected carrier family members to perceive screening as more urgent and important. It is also possible that genetic counseling improves patient perceptions that annual TBSEs and monthly SSEs will be effective in detecting melanoma in its earlier, more treatable stages. Further studies are needed to distinguish the impact of receiving genetic test results from the impact of additional counseling and education.
Affected carriers maintain high levels of adherence to screening
For participants with a melanoma history, the goal of genetic testing may not be to increase screening, as these patients were largely adherent at baseline. Following test reporting and counseling, affected carriers maintained high levels of adherence to TBSEs and SSEs.
Affected carriers also reported high rates of overscreening at both assessments. It will be important to understand whether weekly or even daily skin exams serve to reassure participants with a melanoma history that they are not having a recurrence. It will also be important to understand the impact of such frequent self-examination on early detection. Specifically, it is possible that highly frequent examination of specific lesions (weekly or even daily) may make it more difficult to detect changes in those lesions. At present, there are no data on the impact of especially frequent surveillance on screening outcomes (such as tumor thickness) in the melanoma literature either in general or specifically for members of families with p16 mutations.
Thus, an examination of the psychological and clinical outcomes of heightened vigilance to screening is needed in future research. It is important to note that we obtained no evidence that overscreening was a long-term consequence of melanoma genetic testing; instead, overscreening was reported at baseline by participants in all 3 patient groups. 
Unaffected noncarriers report decreased adherence to TBSE but gains in SSE thoroughness
A long-standing concern in evaluating the impact of melanoma genetic testing is the potential for negative test results to provide a false sense of security to unaffected noncarrier members of high-risk families and thereby reduce vigilance to recommendations concerning early detection (19) . For melanoma, a negative test result indicates greatly reduced risk.
However, unaffected noncarriers may still be at approximately twice population risk, because p16 families with multiple cases of melanoma may have additional phenotypic and behavioral risk factors that confer elevated risk. Unaffected noncarriers in this study were counseled to have annual TBSEs and to perform monthly SSEs, but at present, standards of care for individuals at this magnitude of risk have not been well defined and standardized recommendations do not exist. This study found mixed evidence as to whether melanoma genetic test reporting improves screening for unaffected noncarriers. Most importantly, TBSE performance dropped sharply from baseline to 2 years. While part of this decline may be due to lack of health insurance coverage at 2 years among unaffected noncarriers, this trend for decreased adherence nonetheless suggests a need for continued follow-up and intervention to promote annual exams. Additionally, at 2 years unaffected noncarriers reported exams of comparable thoroughness to those of unaffected carriers, checking an average of 9 of 11 potential body sites. However, underscreening remained prevalent in this group, and a small minority of unaffected noncarriers reported neither performing SSEs nor obtaining a TBSE at 2 years. Importantly, among unaffected noncarriers who reported underscreening, few indicated that they thought their risk was too low to warrant monthly SSEs; instead, logistic difficulties in adhering to both SSE and TBSE guidelines were reported. 
Although the present study is the largest to date, with 21 mutation carriers and 16 unaffected noncarriers followed over 2 years, the modest sample size is its primary limitation. This limitation was compounded by the high level of variability in reported SSE frequency.
However, given the striking differences in baseline adherence among members of high-risk families, we do not believe it is optimal or desirable to combine unaffected and affected carriers in analyses of long-term adherence outcomes. Further, analyzing unaffected carrier family members separately gives an improved understanding of clinical outcomes in this key group. The conclusions presented in this paper await data from larger studies powered to analyze complex changes in SSE frequency in each patient group.
The high degree of prior research involvement of all patients in the present study should also be noted. Participants had not only received extensive prior counseling, but also demonstrated considerable commitment to melanoma research by participating in two prior studies over a period of several years. With respect to the possibility that participants were especially motivated, we obtained very high levels of participation in the initial test-reporting phase of the study, along with a 2-year follow-up rate of 64.9%. We believe this response rate to be relatively high, as there were no clinic visits following the initial in-person session to motivate continued participation in multiple follow-up assessments and only modest non-monetary compensation for participants. Thus, it is unknown whether members of high-risk families without prior research participation would respond similarly to melanoma genetic counseling and test reporting. With respect to the possibility of differential attrition, although there were no differences in baseline adherence to screening between completers and non-completers of the 2-year assessment, it is possible that other differences among patients may have influenced continued participation in the study. likely to continue research participation if they thought the study was less important to them; however, there was no evidence of differential attrition among the three patient groups. Finally, we note that patients in all groups reported considerable nonadherence to screening recommendations at both baseline and 2 years. Thus, while participants likely differed from other potential samples in their demonstrated degree of commitment to melanoma research, they did not appear to be especially adherent to screening recommendations nor did there seem to be a differential attrition between the groups.
The prevalence of persistent under-and overscreening in all 3 patient groups raises questions as to the underlying psychological processes and the corresponding information, motivation, and support patients from high-risk families may need to meet the monthly standard.
As suggested earlier, overscreening may serve to reassure affected family members that they are not experiencing a recurrence, but it remains unknown whether overscreening reduces the effectiveness of SSEs. Both groups of unaffected family members (40% of unaffected carriers, 34% of unaffected noncarriers) reported some degree of overscreening at 2 years. With respect to the unaffected noncarriers, a study of the outcome of FAP testing indicated that 42% of unaffected noncarriers were not reassured by testing negative for the mutation and intended to continue screening (20) . Although such lack of confidence in genetic test results is infrequently reported in the literature, it is possible that low risk status may be especially difficult for a subset of unaffected noncarrier family members to accept, given their experience growing up in a family with high rates of melanoma. Further, unaffected noncarriers were specifically counseled that phenotypic and behavioral factors may independently confer melanoma risk, regardless of p16 mutation status. Thus, screening frequency may also be related to other phenotypic and behavioral risk factors, such as fair skin tone, blonde or red hair, or a personal history of sunburns. Future research may examine whether specific events following melanoma genetic testing reporting, such as diagnosis of additional family members or having a biopsy of a suspicious mole, prompt increases in SSE frequency, regardless of mutation status or melanoma history. We examined both melanoma history and genetic test result as moderators, but were underpowered to examine the impact of phenotypic, behavioral, or situational factors in conjunction with these factors. Future research may profitably do so.
Targets for intervention
As it may not be possible to prevent melanoma in some patients at high genetic risk for melanoma, screening is perhaps the most important behavior to target for improved adherence. behavior change attempts. These partners, children, or parents might help the patient to prioritize these behaviors and offer reminders as needed to meet the monthly recommendation.
Conclusion
Consistent with the findings concerning the outcomes of genetic counseling and testing for other hereditary cancer syndromes (21) , unaffected carrier members of p16 families reported improvements in TBSE and SSE performance in the 2 years following melanoma genetic counseling and test reporting, while affected carriers maintained high levels of adherence.
However, despite some gains in SSE thoroughness among unaffected noncarriers, reported TBSE performance among family members receiving negative test results decreased sharply.
Due to the multifactorial nature of melanoma risk, some of these individuals may still be at a moderately increased risk, and future interventions should focus on how to continue to promote appropriate adherence in the context of a negative genetic test result. Future investigations to distinguish the impact of receiving genetic test results from general genetic education and counseling is needed to determine how these different types of information affect adherence and motivation. Intervention efforts should also target logistic barriers to screening. manuscript; and two anonymous reviewers for helpful comments on prior versions of the manuscript. Tables   Table 1. Correlations of barriers to TBSE and SSE at baseline and 1 year with screening adherence at 2 years, and corresponding partial correlations controlling for baseline adherence.
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